Introduction
The frequency of infective endocarditis (IE) in patients with predominant cancers was not greater than that reported in general hospital populations (Rosen and Armstrong, 1973) . However, little is known about the extent of the association between IE and cancer and the history of cancer patients with a concomitant diagnosis of IE. The incidence of IE associated with neoplasms and/or insertion of an indwelling central venous catheter has recently increased in Japan (Hase et al., 2015) . Nonetheless, IE is rarely encountered among patients with cancer, and there are few reports on IE during cancer chemotherapy.
Gestational choriocarcinoma is a highly curable form of adult malignancy, largely because this tumor is exceptionally sensitive to chemotherapy. Well-established first-line chemotherapy [such as EMA-CO (Bower et al., 1997) ] is highly active against gestational choriocarcinoma. However, it is very important to perform the appropriate chemotherapy without delay to achieve excellent treatment outcomes. Here we report the case of a patient with gestational choriocarcinoma complicated by IE during EMA-CO treatment, wherein the chemotherapy had to be halted until the IE settled down.
Case report
A 49-year-old Japanese woman, (gravida 6, para 6-0-0-6), who had a normal vaginal delivery 8 years ago, presented with lower abdominal pain and massive vaginal bleeding to her gynecologist. She had severe anemia (3.1 g/dl Hb) because of atypical vaginal bleeding for the prior six months and was referred to our institution. A transvaginal ultrasound examination showed that the uterine cavity was occupied with tumor 69 × 27 mm in size with high vascularization. Her serum hCG level was 1,072,560 mIU/ml and was negative for hPL. Pelvic magnetic resonance imaging (MRI) revealed that a well-enhanced tumor was located in the uterine fundus ( Fig. 1) . A computed tomography (CT) scan revealed no abnormality in the distant organs. She was diagnosed with high-risk gestational trophoblastic neoplasia (presumably choriocarcinoma, histologically not proven) International Federation of Gynecology and Obstetrics (FIGO) stage I: 13. EMA-CO was commenced as the initial chemotherapy regimen [Day 1: actinomycin D, 0.5 mg; etoposide, 100 mg/m 2 ; methotrexate, 100 mg/m 2 ; followed by 200 mg/m 2 over 12 h. Day 2: actinomycin D, 0.5 mg; etoposide, 100 mg/m 2 ; leucovorin, 15 mg q 6 h (4 doses, 24 h after the first methotrexate dose). Day 8: vincristine, 1 mg; cyclophosphamide, 600 mg/m 2 ].
On day 4 of the first cycle of EMA-CO treatment, however, high fever (40.0°C) and elevated levels of C reactive protein in the serum were observed. The abdominal and pelvic CT scan revealed a low-density area in the posterior wall of the uterine corpus and multiple low-density areas in the bilateral kidneys, indicating uterine abscess and renal infarctions (Fig. 2) . While waiting for blood and vaginal discharge culture results, empiric antibiotic therapy, with 2 g ceftriaxone intravenously administered every 12 h and 400 mg clindamycin intravenously every 6 h a day, was started for the suspected uterine abscess. Meanwhile, methicillinsensitive Staphylococcus aureus (MSSA) was isolated from the blood cultures and vaginal discharge. Transthoracic echocardiography showed an endocardial vegetation stack on the anterior leaflet of mitral valve protruding in the inflow tract of the left ventricle, and the renal infarction was thought to be caused by a renal artery embolism from IE. IE was diagnosed as per the Duke criteria (Li et al., 2000) . The antibiotic treatment was changed to metronidazole (500 mg, oral three times a day), penicillin G (4 × 10 6 U, intravenous, every 4 h), and gentamycin (60 mg, intravenous, every 8 h for 5 days).
Seven days after the antibiotic treatment, echocardiography revealed no endocardial vegetation or mitral valve destruction, and the blood culture was negative. Thereafter, EMA-CO treatment was resumed. On days 14, 15, neutropenic fever was developed and rescued by granulocyte-colony stimulating factor (G-CSF) and meropenem (1 g, intravenous, every 8 h for 5 days). Her urine and blood cultures were negative at this time. No IE deterioration was observed at that time. Eventually, she was treated with intravenous antibiotics for IE with penicillin G for 5 days and meropenem for 5 days, thereafter cefazolin for 4 weeks. After completing 8 cycles, her serum hCG dropped to the cut-off level. Three additional cycles of EMA-CO were administered. She received therapeutic G-CSF on 1, 4, 6, 8, 10 cycles of EMA-CO. She remained clinically free of the disease with normal serum hCG levels for 8 months.
Discussion
Chemotherapy for choriocarcinoma had already been started when the patient developed bacteremia and IE secondary to the infection with MSSA. The infection occurred as a consequence of the suppressed immune system due to chemotherapy. We had to halt the chemotherapy until the IE settled down. Because IE is a high mortality rate of 20 to 25% (Mylonakis and Calderwood, 2001) , we had to give precedence to treatment for IE. We suspect that IE developed as a result of the transmission of the MSSA into the bloodstream through the uterine choriocarcinoma lesion, because MSSA was isolated both from the blood cultures and vaginal discharge.
Generally, the presentation of IE is indolent, with fever and a variety of somatic symptoms including fatigue, weakness, arthralgias, myalgias, weight loss, rigor, and diaphoresis. In our case, high fever and kidney infarction detected in the CT scan led to the diagnosis of IE. A positive blood culture is a major diagnostic criteria for the diagnosis of IE. Renal infarction together with the positive MSSA blood culture allowed us to identify the echocardiographic vegetation. It is known that IE can cause renal infarction and Millaire et al. found five cases (7%) of renal infarction in 68 cases with IE (Millaire et al., 1997) . Because of a high mortality, IE requires immediate and adequate treatment. Therefore, the appropriate diagnosis of IE for patients with renal infarction without any other contributing cause is required.
In the case of colon cancer, the incidence of Streptococcus bovis endocarditis was between 18% and 62% (Gupta et al., 2010) . A recent study suggested that a majority of patients affected by colonic cancer develop a silent infection; however, it becomes apparent with immune system disorders or cardiac valve lesions (Tjalsma et al., 2006) In the elderly population, the incidence of IE in colorectal cancer was substantially higher than that in lung, breast and prostate cancers (García-Albéniz et al., 2016) . However, as with other cancers, patients undergoing chemotherapy are highly prone to infections because of the suppressed immune system. This should be taken into account because IE has a high mortality, treatment by a team of several specialists (cardiologist, infectivologist, radiologist, and gynecologic oncologist) remains the gold standard for an accurate diagnostic workup and prompt treatment decisions of IE and cancer. 
